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Summary
Bean, lima bean and pigeon pea are important food crops which often provide a

major source of protein in the diets of inhabitants of many countries of African south
of ti" Sahara. Diseases and pests are important factors contributing to the erratic,
low velds and poor quality of these and other food legumes in Africa. Beans are
adversely affected by several pests and pathogens at various stages of plant d-sVelop-
ment which seriously reduce seed yields and quality. On thr African continent pests
app :ar to cause greater damage to pigeon peas than disrtses, particularly those which
attack the pods and seeds. Our knowledge of the pests and diseases of iima bean in
Africa is .ery meagre. Control of the diseases and pests which iimii the cultivation
of bean, lima oean and pigeon pea in Africa is essential if yields and quality are to be
increased. Different control measures are presently being utilized to reduce the damage
caused by various pests and pathogens. Breeding and selection of varietiLq that are
resistant to one or more of the important vests and pathogens of these crops appear to
offer the most attrqactive mneans of control for the long term.

Introduction
Beans (Plzaseolus vulgaris)

Beans are one of the most important fcd legumes cultivated in countries or'
Africa south of the Sahara. They are the mair. pulse crop grown in several countries
of eastern Afri -a. particularly Burundi, Ethiopia, Kenya, Malawi, Rwanda, Tanzania
and Uganda. Although statistical data are lacking, the area pl',ted annually to beans
in these countries is estimate,! to exceed l.StO,000 hectares N!h an average yield of
500 to 750 kilograms per hectare (FAO, 19/1).

Dea'n may t,. grown it pure stan4,4. but are most commonly interplantz.d with
other crops, such as coffee, oananas oi .aaize where the plot size of planting: is fre-
luently less than 0.3 hectare (Leakey, 1970). The -.:mate is particularly important
in defining the areas where beans can be cultivated zuccessfully. In Africa they are
generally grown vuder rain-fee. :ondi'7ons in the cooler. highiind regions (above
300-500 meters) ar.d rarely in the hot, 'Lumid lowland tropics (Acla';d. 1971). Peans
are primarily grown as a rain-fed crop by small farmers wh,, phint !',om one to two
crops annually. Planting dates generally coincide with periods .' rainfall (Acland,
1971).

Diseases and pests are often one of the most important factors affecting the pro-
duction of beans in many countries, contributing gr.-atly to low yields and poor
q &. lity.

Diseas /1.-
.Numerous diseases affect beans in Africa (Stanton. 1966). However, those of q -/

greatest importance are anthrancnose (Colletorrichnz lindemuthianum), rust (Unro-.



myce.v phascoli var. typica (U. appendiculatus), angular leaf spot (Phaeoisariopsis

griseola), halo blight (Pseudomonas phascolicola) common bacterial and fuscous

blight (Xanthomnonas pha..roli and X. phaseoli var. Fuscans, respectively), and common

mosaic virus (Acland, 1971; Leakey, 1970; Robinson. 1960; Wallace, 1939).

Disease incidence varies greatly from season to season. Most of the major diseases

of bean in Africa are favoured by high moisture in the form of rain or dew. Some

diseases, such as anthracn se, halo blight and ang lar leaf spot are prevalent during

cool weather, whereas common bacterial bli6ht is most devastating w.-en temperatures

are warm (Leakey, 1970, 1972). Rust can be serious over a range oi temperatures if

idequa' e mo*stur," is present
The decrease ip yield attributable L- soil-borne fui,i and nematodes that attack

the roous of bean plants is generally unknown, although it is undoubtedly significant.

In nature, the host range of all major bean pathogens is confined to bean- and

closely related species. Many of these pathogens remain vi.-le for long peri-,, in

dormant seed, crop debris, or soil.

Transmission
Seed transmission is probably one of the most important mechanisms in spread

and survival of all major bean pathogens, except rust. Spread of the seed-b;ne patho-

gens in a field can often be very rapid, even with a low incidence of seeL infection,

when e:vironmental conditior s are favourable for disease development (Leakey,

1970). These diseases are also transmitted by one or more of the following methods:

wind, insects, rain, irrigation water, machinery, people and animals.

The indiscriminate movement of bean seed between regioni, countrie or conr-

tinents should be avoided since many of the bean pathogens are seed-borne. There is a

coi,tant threat and danger of introducing new bean pathogens into Africa, such as

bacterial wilt (CorVnebacterhu flaccumfaciens), cr new races of endemic pathogens

on infected seed (Caresche et al., 1969).

Control
Various control measures may be required before, during or after the planting

season to reduce the losses caused b) different bean pathogens. Some of these include

the use of clean (pathogen-free) seed, resistant varieties, crop rotat.on, altering the

Planting dates, removal of infested crop trash, roeming diseased plants, eradication

of alternate hosts, and application of chemicals to the seed, soil or foliage (Leakey,

1970; Mukasa, 1970a; Zaumeyer Thomas, 1957).
One of the most effective methods of controlling certain bean pathogens is by

growing disease-resista;vt varieties (Leakey, 1970). Bean lines have beci developed by

research efot's in various parts of the world that are resistant or tolerant to several of

the diseases iimniting bean production in Africa, like anthracuose, rust, bacterial

blights and bean common mosaic virus. Bean improvement programs in Africa should

attempt to incorporate these various sources of resistance into their germplasm collect-

tions, where they can be us:.d ;n breeding agronomically acceptable, disease-resistant

bean varieties. Resistant hear. iines should always be observed for their reaction to

diseases under local conditions. Bean lines resistant to a particular disease in one area

may be susceptible in another due to different strains or races of 'be pathogens.

Various rices of anLhracnose, rust and common'bacterial blight have already lven

identified from different bean growing regions of Africa (Acland, 1971 ; Howland and

Macartnev, 1966; Leakey and Simbwa-Bunnya, 1972; Schuster et al., 1973). New

races will undoubtedly be identified for these and other pathogens of bean.

Pests
Beans are subject to attack by various insects at all stages of plant development

from the time of seedling unti, harvest and storage (Aclaad, 1971; Bohlen, 1973;

Davies, 1970a). One of the most widespread and destructive pests of bean in African

countries is a group of bean flies which cause serious darage to young bean plants-
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(Greathead, 1968). At times, these pests can completely ,destroy a crop. The threespecies (Aelanagromyza phaseoli, Al. spcncerella and Ophiolnyia centrosematic) laytheir eggs or, the leaves, stem or hypocotyls of newly emerging bean seedling. Thelarvae burrow down the stein into the tap root and pupate in the stem or soil clos totht. surface. Plants attacked by bean flics are often less vigorous, )rllow ,,id stunted.- Insect damage to tie hypocotvl may cause the plants to break off'at or 7ear groundlevel in strong winds. Excessive dama- e by feeding larvae oftc .results in ilting anddeath of the plat. Th host range of thebean fly colplex comprises several speciesin the Legurninosae, including lima bean. pi.-con pea, cowpea ("Vigna wnquiI1uala)and soyibcaL (Glj'ciu- nax. (Greathead, 1968). There appears to be a differeic, in thesusceptibility of bean varieties to attack by flies and in the at ility of plants to developadventitious roots in response to insect feeding (Greath "ad, 1968). An effective methodof controlling these pests is to treat been seeds with an insecticide, such as aldrin ordieldrin, prior to planting (Acland, 1971).Heav%, infestaticns of the black bean aphid (.phisfabac), especially at higher'elevations during the dry season, can severely damage a bearn crop (Ingram, 1969).In addition to the damage caused to the plant by the feeding aphids, these insects alsoact as vectors of one or rtore virus diseases which affect beans in Africa (Kul iarbu,1975). Winged aphids move the virus from plant to plant and between plantings.Spread of iAe virus from a small initial source of infection, such as seed. can be rapidif the popu.Ation o-f winged forms is high. In the field, these aphids also colonize other
legumes.

Anotl-,.r extremely important group of bean pests is the be;les in the familyBruchidac that ,Hcstroy seeds in storage (Acland, 1971, Da.jes, 959, 1960, 1970).Two species, Acw,thoscelides obtectuts and Zabrotes subfaciattus, are generally considc-;red to be important pests of bean, although they also cause serious damage to seedsof other legumes'as well (Davies, 1970b, 1972; Howe and Currie, 1964). Both bru-chid species often lay their eggs on the developing seeds or pods in the ield andcomplete their life cycle after the seeds are phced in storage (Davies, 1959; Ny,:ra.1970). With favourable envirorunental conditioi :, these pests can multiply very rapidlyon dormant seeds in storage. Some bean varieties appear to be more resistant toattack than others (Davies, 1963). Damage is usually reduced greatly if seeds arestored under dry conditions at temperatures (below 22°C) which are suboptimum fordevelopment of'the insects (Davies, 1970b, Howe and Currie, 1964). Both pests can becortrollcd effectively by treating seeds with various insecticides (Acland, 1971; Davies,1910, 1963, !970b).At times, beans man be seriously damaged by other pests, including the bean podborer (Maritca test/atis, pods), Amricaii b or ....,H,. I'ot/.s arn -. ra) flowers, podsand seeds), bean leaf beetles (Oo;/-la spp., leave ctnormns(Agrouis.pp. young seed-lings), and thrips (Taeniotrips sjostedfi,1dowers) (Bohlen, 197", Davies, 1970a, Leakey,1971,.

.imai -Beans (Phaseolus lunatus)
Introluctionz

Little is kn.own concerning the distribution, varieties, yields ot diseas-:s and pestof lima beans in Afr.'ca. Lima beans can be grown over a fairly wide rar -e of environ-mental conditions, with lines adapted to the wurm b. -id tropics (Why: et al., 1953).Climbing varieties are generally cultivated in prfei "-ce to bush types by farmers insmiall plantings (Mukasa, 19701b); Stanton, 1966). Green podc are harvested through-nut the "rowing period of the plant \hic). ,s composed of anhLal and perennial vare-ties (M - ,asa, 11. 70b); Stanton, 1966; Su *" :, 1969). These seeds are usually c.nsumedin the fresh state.Lima beans are rc!:tively free of important diseases and pes, although they aresusceptible to many of the same maladies that cause devastating losses to beans P.sulgaris) in Africa (Rachie and Rockwood, 1972; Riley, 1960).



Diseases
A seed-borne, foliar disease caused by Ascoclyta phaseolorunt may be serious

at times, especially during periods of prolonged wet weather (Mukasa, 1970b). After
,the initial introduction of the pathogen on infected sed, the spces of the fungus are
spread from plant to plant by splas.ing rain. Several other food legunics in addition
to 1,ma bean are infected under fiel I.onditions by tl,e pathogen (Sutton and Waters-
ton. 1966). In the absence of resistant varieties, disease losses can ;.c minimized by
,pla.ting clean seed and practising crop rotation.

A virus-like disease transmitted by white flies (Bemnis; tabaci) affects h''t beans.
in West Africa (R. J. Williarns, personal communication Williams, 1975). Whitefly-
transmitted diseases of lima bean, pigeon pea and bears are of en a limiting factor in
the cultivation of these crops in the lowland I ropics of Latin American and the Cari;-
bean (Bird et aL, 1972). It will be important to determine the relationship of the \Vec
African whitefly-transmitted disease to those that occur in the western i,.misphere and
other parts of the world, particularly India. Distribution of the disease i Africa needs
to bt clarified. Investigatiois on the -,pread, host range, survival, and control of t';
pathogen are urgently required.

Pigeon Peas (Cajanus cajan)

Tntroduction
Pigeon peas are a drought-resistant crop that are often cultivated as a perennial

on soils of low fertility (Acland, 1971; Gooding, 1962; Stanton, 1966; Whyte et al.,
1953). They are commonly grown as a rain-fed crop in dry, lowland areas where there
may be considerable fluctuations in teniperature and humidity. In Africa pigeon peas
are frequently inter-planted with other crops, such as maize and sorghum (Acland,
1971; Savile and Wright, 1958; Si anton, 1966). Countries with the largest areas unler
cultivation are reported to be Malawi, Tanzar.-a and Uganda where yields avetage
about 500 kilograms per hectare (FAO, 1971),

The crop appears to have a great deal of potential in Africa. An in.depth research
program has been initiated by the International Institute of Tropical Agriculture in.'
Nigeria to develop high-yielding, disease and insect-resistant va:;eties for African
countries (Rachie and Rockwood, 1972).

Diseases -

Information is limited on the diseases that affect pigeon peas in Africa, and
seriously lacking on the ad"erse effects of infection on yields and quality.

Potentially important aiseases of this crop are wilt (Fusariun tidtan), rust (Uredo
cajani), powdery mildew (Leveillida taurica), and nematodes (M'eloidogyne spp.)
(Acland, 1971; Coodiig, 1962; Stanton, 1966). 4

Pigeon peas are also attacked by diseases of the foliage (Cercospora cajaii,
AMycovellosiella cajani, Cerceseptoria cajanicola. and Thanatephorus cucurneris), stem.
(Pytitun sp.), roots (Armillaria miellea, Rhizectonia solani and Macrophonina phase-
oil), and seeds (Ncmatospora coryli) t.Ebbels, 1973; Rachie and Rockwood, 1972;.
Riley, 1960).

In countries where pigeon peas are an important food crop, particularly India,
Puerto Rico and Trinidad, varieties have been developed that have resistance to pre-;
vailing strains of rust, wilt and powdery mildew (Gooding, 1962; Stanton, 1966)..

In India and various countries of the Caribbean, pigeon pcas are affected, often
,eriously, by virus or virus-like diseases, some of which are traosmitted by white flies
(Bemisia tabaci) (J. Bird, personal communicatic n) and mite (Aceria cajani) (Williams
et al., 1968). It is not known whether these diseases occur on pigeon peas in Africa..
Every effort slould be made to exclude them from th- African continent. .
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rests
nsect damage is probablj, the most important factor limiting yields and quality

of pigeon peas in Africa (Rachie and Rockwood, 1972). Various pests seriously
damage plants in the field and destroy seeds in storage. Two of the most important
pests of this crop in Africa are the American bollworm (Heliothis armigera) and the
cowpea bruchids (Callovobruchus. chinenss and C. inaculatus) Acland, 1971; Davies,
1970b; Koehler and Rachie, 1971).

The American bollworm is a very destructive pest of various food and cash crops,
including legumes. On pigeon pea,fadult females oviposit on flower buds and the larvae
feed on the buds and seeds of developing pods. Damage to seeds in the field can be
extensive. Serious losses can be prevented by applying insecticides to plants from the
time of flowering to harvest (Koe.i.ler and, Rachie, 1971).

The cowpea bruchids are extremely damaging pests to stored seeds of different
pulse crops (Davies, 1959, 1970b; Howe and Currie, 1964). Infestations often begin
in the fields where adult insects lay their eggs on developing pods. The pest completes
its life cycle after infested seeds have been harvested. Both species can also breed and
multiply on dormant seed in storage. AduL insects are capable of flying from seed
storage ar.as to nearby fields of pulse crops where they can oviposit on developing
pods and vice versa Davies, 1959, 1970b). Serious damage can result to seeds in
storage in a very short time when environmental conditions (high temperature and
high humidity) are favourable for the development and multiplication of these pests.
Damage can be redtced by storing seeds in a cool, dry environment. Chemical ccatrol
should begin in the field befor; insects have had an opportunity to infest the pods and
continue after mature seeds have been placed in storage (Davies, 1959, 1970b).
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